Minimal engraftment of human CD34+ cells mobilized from healthy donors in the infarcted heart of athymic nude rats.
Cell-based regenerative therapy may be useful for treatment of acute myocardial infarction (AMI). Animal xenograft models are ideally suited for preclinical studies evaluating prospective treatment regimes, identifying candidate human cell populations, and gaining mechanistic insight. Here we address whether the athymic nude rat is suitable as a xenograft model for the study of human CD34+ mobilized peripheral blood stem cells (M-PBSCs) in the repair of AMI. We injected human donor cells into the infarct border of athymic nude rats with surgically induced AMI and evaluated engraftment and functional improvement. We found no human engraftment by immunofluorescence staining at 14 days after transplantation or functional improvement at days 2 and 14 compared to controls. The lack of long-term human engraftment was furthermore confirmed in a time series study analyzing animals at 0, 24, 48, 72, and 96 h after transplantation. Although we found fluorescent microbeads coinjected with human CD34+ M-PBSCs at all time points, the number of donor cells rapidly declined and became undetectable at 96 h. CD34+ M-PBSCs from the same donor used to treat athymic nude rat hearts engrafted the bone marrow of nonobese diabetic/severe combined immunodeficient mice 8-10 weeks after transplantation. In conclusion, human CD34+ M-PBSCs with confirmed hematopoietic engraftment potential rapidly disappeared from the site of injury following intramyocardial transplantation in the athymic nude rat AMI model.